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QUESTION ONE (30 MARKS)
a) Explain the following terms (10 mks)

i.  Statistical hypothesis
ii.  Sequential test

iii.  Simple hypothesis and Composite hypothesis

iv.  Type I Error and Type I1 Error
v.  Critical region

vi. Power [unction

vii,  Significance level

viii.  One-parameter exponential family

b) State Neyman Pearson Lemma and prove it (10 mks)
SRR L 0 (T op— . ] random sample from a normal distribution N {1, %) where 6° is

known. Test the hypothesis that

Ho:pt = po Vs Hy:pp > I (10 mks)

QUESTION TWO (20 MARKS)

a) Suppose X has Bernoulli distribution with probability of success 0 . On the basis of a random

sample of size n, obtain the test for Hy: 8 <8, Vs Hy:0 = &, (10 mks)
b) Let Xy, Xy oo oo X, DB random sample from N (u, 1). Test the hypothesis Hy: ft = Hg. VS
H,:p = u,. Take the least favourable distribution as
. R (1 !'f = s
B(u) = | H= (10 mks)

\0 otherwise

QUESTION THREE (20 MARKS)
a) Whatisa UMP test? (1 mk)
b) Show that the power of the test is always greater than its size i.e. 1~ fza  (5mks)
¢) Wlat do you unde rstand by

i.  Randomized test (1 mk)

i Families of densities p(x;6):6 €€ have a likelihood ratio. (3 mks)

(RS




4) Let X be a random variable distributed as normal law with mean and variance unity.
Using monotomic likelihood ratio principle, obtain the UMPT for

H,:po < pvs Hy > (10 mks)

QUESTION FOUR (20 MARKS)

a) Obtain the region for testing 6 = 6, vs 6, > 6, and 0 < 0, <6, in the case of normal
population N (0.0%), where o2 is known. Hence find the power of the test. (10 mks)

b) Show that for ihe normal distribution with mean 0 and o’ variance, the best critical
region for H, 10 =0 H, 10 =0 is of the form
n ),2 < - f n A,} > b )
ZA, <a, for o, >0, dnc Z C=2b, for o, <0,
i=0 =0

Obtain the power of the critical region wheno, >0 (10 mks)

QUESTION FIVE (20 MARKS)

a) Obtain the statistics for testing the hypothesis that the mean of a Poisson population is 2
against the alternative that its 3 on the basis of n indeﬁendem observation. (5 mks)

b) Suppose you want 10 test H, A =2vs H 1 A= | where A is the parameter of the Poisson
distribution. Obtain the best critical region of the test. (5 mks)

¢) Suppose a random sample of size n is taken from the Poisson population. Give the MPT of
size o for testing the hypothesis -

H,:A=AvsH A= A (A > 4y)

How can you use the above results for finding the confidence interval for A ? Obtain the
power function of the test of the hypothesis

H :A=AvsH 1 A> Ao (10 mks)
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